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The attitude of the general public to vaccination was evaluated through a survey conducted on a representative sample 
of the Israeli population (n = 2,018), in which interviewees were requested to express their standpoints regarding five 
different vaccination programs. These included: pandemic influenza vaccination, seasonal influenza vaccination, 
travel vaccines, human papilloma virus vaccine and childhood vaccinations. Analysis of the responses reveals three 
major attitude traits: (a) acceptance, characterized by the opinion that targets should be vaccinated; (b) individualism, 
characterized by the opinion that vaccination should be left to personal choice; and (c) differentiation, characterized 
by the tendency to express different attitudes when addressing different vaccination programs. Interestingly, direct 
opposition to vaccination was found to be a minor attitude trait in this survey. Groups within the population could be 
defined according to their tendency to assume these different attitudes as acceptors, judicious-acceptors, differentiators, 
soft-individualists, and hard-individualists. These groups expressed different standpoints on all five vaccination programs 
as well as on other health recommendations, such as screening for early detection of cancer. Attitude traits could be also 
correlated, to a certain extent, with actual compliance with vaccination programs. Interestingly, attitudes to vaccination 
were not correlated with social profiles related to income or education, although younger individuals exhibited higher 
degrees of individualism and differentiation. Taken together, all this is in accordance with the current social settings, 
underlining the individual's tendency for critical evaluation and self-stirring. This should be taken into consideration by 
health authorities involved in vaccination programs. 



Introduction 

Vaccine-preventable diseases have been a major cause of ill- 
ness, death, and disability throughout human history. The 
advent of the modern vaccine era has changed this significantly. 
Immunization saves more than three million lives worldwide 
each year, and it saves millions more from illness and lifelong 
disability' 

Despite this, vaccination has been met with strong opposi- 
tion from its early beginning. 2 Anti-vaccination attitudes are 
routed in strong personal convictions, which are grounded on 
religious beliefs, libertarian ideologies and adherence to divergent 
perceptions of medicine. 3,4 Anti-vaccination is also nurtured by 
the belief that vaccines, or their ingredients, are responsible for a 
range of maladies, with autism being the prominent example. 5,6 
These polarized attitudes toward vaccination are gradually being 
replaced by more balanced views, in which benefits and dangers 
of vaccines are evaluated rationally. This has been manifested in 
recent years by the multifaceted response of the public to a num- 
ber of vaccination programs, including childhood, adolescent as 
well as adult vaccination. 7 



During the past decade, we have witnessed the rise and fall 
of the autism-associated scare with the measles-mumps-rubella 
vaccine (MMR). The MMR controversy was initiated by a scien- 
tific article proposing an association between the MMR vaccina- 
tion and autism, 8 which was propelled extensively by the popular 
media. This resulted in a drop of MMR vaccine uptake in the 
UK, from 92% in 1995-96 to 80% in 2003-2004. 9 Nevertheless, 
once the autism allegations were refuted by the scientific commu- 
nity, the confidence of the British public was restored and uptake 
of MMR in 2011 reached levels of about 90%. 10 

Another example of attitude changes that led to increased 
acceptance is the response to human papilloma virus (HPV) vac- 
cination of adolescent girls. When this vaccine was launched, it 
was met with a great deal of controversy. 11 " 13 This was related to 
the young age of vaccination recipients, to the association with 
engagement in sexual behavior, to practical difficulties (cost, reg- 
imen), to the lack of public knowledge, as well as to resentment 
for the marketing and publicity tools used by the manufacturers 14 

Nevertheless, accumulating evidence to the expected benefits 
of the HPV vaccine, as well as to its safety, are gradually leading 
to increased acceptance in industrialized European countries and 
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many US states. 15,16 At the same time, HPV vaccine uptake rates 
are still low among certain ethnic groups in the US. 17 

The events related to vaccination against A/H1N1 influenza 
during the 2009 pandemic provide an example were expectations 
for high coverage at the early stages were later replaced by very 
low uptake. 1819 This was linked to the lingering belief that proof 
of safety for the A/H1N1 vaccine was not sufficient, 7,20 and more 
importantly to the realization that severity of the disease turned 
out to be much lower than expected. 21 The critical attitude of the 
public toward vaccination, demonstrated by these three exam- 
ples, is being echoed in the increasing tendency of parents to be 
selective about childhood vaccination. This trend, often defined 
as "vaccination hesitancy," is characterized by vaccination to a 
selected list among the many vaccines offered to children, as well 
as by intentional delay in the administration of certain childhood 

22-24 

vaccines. 

All these tendencies are also reflected in the attitude of the 
Israeli population toward vaccination. Compliance with the non- 
mandatory childhood vaccination programs, is generally very 
high, reaching -95% coverage. 25 This could be related to well 
organized childhood vaccination system, 26 which provides high 
access and uses effective promotion tools. Nevertheless, pockets 
of low coverage can be found in ultra-orthodox communities, 27 
in communities that embrace a natural lifestyle, and in some 
middle-uper class urban communities (Anat Amit-Aharon, per- 
sonal communication). Compliance with influenza vaccination 
in Israel is traditionally lower. Flu vaccination rates in the senior 
population, which is funded and promoted by Israeli HMOs 
is about 56%, 25 while much lower coverage is reached in the 
general population. Most notably, during the H1N1 epidemic 
of 2009, a very intensive government-run vaccination complain 
was met with high controversy and low rates of compliance. 20 

HPV vaccination has been approved for use in Israel by the 
ministry of health in 2007. At present, HPV vaccination is not 
included in the state-funded vaccination program, yet is subsi- 
dized by the supplemental health plans. HPV vaccination is 
strongly promoted by HMOs and drug companies, and appears 
to gain acceptance among certain fraction of the population (offi- 
cial coverage rates are not available). It should be noted that the 
Israeli Vaccination and Infectious Disease Advisory Committee 
recommended the introduction of HPV vaccination in the gov- 
ernment-funded national program in the near future 26 

Taken together, these examples suggest that the modern pub- 
lic is judgmental about vaccination and reacts differentially when 
addressing different vaccination programs. These changes in 
attitude toward vaccination could be viewed as manifestations 
of the prevalent, late-modern socio-cultural setting. This set- 
ting, dubbed as "second modernity," "reflexive modernity" 28,29 
or "liquid modernity" 30 is characterized by a heightened sense of 
the individual's "mission" to construct her/his own world as an 
autonomous individual. 

A major implication of this is the nourishing of a strong sense 
that the individual bears a personal responsibility for manag- 
ing an overwhelming list of risks. While management of risk 
has always been a matter of importance and attention, "second 
modernity" marks a shift in responsibility from state agencies to 



individuals. The "first modernity," which introduced the large- 
scale management of public health, instilled the state and its 
government with the responsibility for managing health risks. 
The "second modernity," on the other hand, puts the burden 
of responsibility on the individual agent, as the state's agencies 
assume a rather "consultancy-like" or "advocacy-like" status. 

The new social atmosphere is characterized by the realization 
that not all dangers can be controlled and that coping with 
risk requires a continuous process of evaluation, reassessment, 
reorientation and redirection through a reflexive circular 
feedback loop. This process forces individuals to differentiate 
between ongoing dangers and apply selectivity to their actual 
responses to the plethora of risks encountered at given points 
in time. 

This study attempts to search for manifestations of current 
social settings in the attitudes of the public toward vaccination. It 
examines the positions of the general public on five different vac- 
cination programs, and searches for standpoints expressing com- 
pliance, rejection and belief in personal choice. Based on this, we 
try to define different attitude traits, focusing on individualism 
acceptance and differentiation. 

Results 

Survey sample. The survey population included 2,018 adult par- 
ticipants. The socio-demographic characterization of the survey 
group included: gender (46% males, 54% females), income (38% 
below average; 23% average; 26% above average, 13% non- 
disclosure), ethnicity (18% Arabs; 72% Jews), education (43% 
with < 12 y of schooling; 57% with > 12 y of schooling) and 
Age (34% aged 21-39; 36 aged 40-59; 30% aged 60 and older). 
Representation of the main socio-demographic variables in the 
sample was not significantly different from their representation 
in the adult Israeli population 34 in terms of gender, income, and 
ethnicity. The exceptions were the over-representation of the > 
60 age group (30% vs. 22% in the general population), and the 
over-representation of individuals with > 12 y of schooling (57% 
vs. 47% in the general population). 35 

Analysis of attitudes. All 2,018 respondents were requested to 
state their standpoints on the following vaccination programs: (a) 
pandemic influenza vaccination (referring to the A/H1N1 strain 
outbreak in 2009); (b) seasonal influenza vaccination (referring 
to the winter of 2010/2011; (c) travel vaccination (with no ref- 
erence to a specific vaccine); (d) vaccination of adolescent girls 
against human papilloma virus (HPV); and (e) childhood vac- 
cination (without reference to a specific vaccine). 

Respondents were offered four possible answers: (a) I think 
that everyone within the target groups should be vaccinated; (b) 
I think that individuals at risk within the target groups should be 
vaccinated; (c) I think that compliance with vaccination should 
be left to the personal choice of each individual; (d) I think 
that there is no need to get vaccinated. Respondents also had 
the option of stating that they had no opinion on the matter. It 
should be noted that response (b), was not offered as an option 
in the case of childhood or travel vaccination. Attitudes toward 
screening for early detection of colon cancer by occult blood tests 
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Table 1. Attitude of the general public on compliance with different vaccination programs (n = 2,018) 







Distrbution of standpoints on different vaccination programs (%)(a) 




Standpoints on compliance 


H1N1 vaccination 


Seasonal-flu 
vaccination 


i ravel [a) 
vaccination 


HPV vaccination 


rhilrlhnrtH 1 r\ 

i_nnunoou yz) 
vaccination 


Compliance of all targets 


23.3 


23.3 


77.4 


39.0 


70.3 


Compliance of targets at risk 


29.0 


29.1 




23.0 




Compliance by personal-choice 


40.8 


43.4 


17.1 


29.2 


21.6 


No compliance 


3.3 


2.2 


3.2 


1.7 


4.4 


No opinion 


3.6 


20 


2.3 


7.1(b) 


3.7 



(a) Standpoints expressed by the entire survey population (see Methods) on compliance with five vaccination programs, (b) Only four response options 
were offered to this question, (c) This included 2.8% reports stating specifically lack of knowledge about this vaccine. 



were similarly evaluated, except that the term "should be vacci- 
nated" was replaced by "should be screened." 

Target groups for vaccination were defined differently for 
each program. The target group for childhood vaccination was 
defined as the entire population of children. The target group for 
HPV vaccination was defined as all adolescent girls. The target 
group for travel vaccination was defined as all travelers to coun- 
tries in the far-east, Latin America and Africa. The target group 
for both influenza vaccination programs was defined as the entire 
population. The target group for occult blood test was defined as 
individuals aged > 50. 

Standpoint of the public on compliance with various vac- 
cination programs. The analysis of the attitudes of the respond- 
ed toward vaccination reveals several distinct characteristics 
(Table 1) related to rejection, acceptance and belief in choice. 
Total rejection of vaccination was surprisingly low for all five vac- 
cination programs; the percentage of individuals believing that 
there is no need to get vaccinated ranged from 1.7-4.4. Belief in 
compliance with vaccination program was rather high, ranging 
from about 52% for both of the influenza vaccines (combination 
of both "compliance by all targets" and "compliance by targets 
at risk"), to about 77% for travel vaccines. In three of the que- 
ries the interviewees were offered the option of distinguishing 
between vaccinating the entire target group or only people at risk 
within the target group. In the case of the two influenza vaccina- 
tion programs the tendency was to favor vaccination of people at 
risk, whereas in the case of HPV vaccination the tendency was to 
favor vaccination of all targets (i.e., adolescent girls). 

A substantial number of respondents expressed the belief that 
compliance with vaccination should be left to the choice of the 
vaccinee (or his/her guardian). The proportion expressing this 
attitude was similar for the two flu vaccines (p = 0.09) yet dif- 
fered significantly between the other programs (p < 0.003). Over 
40% of the respondents thought that influenza vaccinations (sea- 
sonal and pandemic) should be left to personal choice, while only 
21.6% thought that this should be the case for childhood vac- 
cination. Notably, support of personal choice for vaccination of 
traveler was the lowest (17%). 

It should be noted that the awareness and interest of the pub- 
lic in vaccination appear to be very high, since the number of 
individuals that had no opinion regarding compliance with vac- 
cination was very low (2-7%). Interestingly, the rate of "no opin- 
ion" responses was the highest (7%) regarding HPV vaccination 



programs. This might be explained by relative lack of knowledge 
about this novel vaccine. 

To evaluate the possible effect of personal involvement on 
attitude to specific vaccines, the survey population was divided 
into relevant groups and these sub populations were examined 
for their attitude to the specific vaccines. Thus, parents of young 
children were asked about childhood vaccines and parents of ado- 
lescent girls were asked about HPV vaccination. Interestingly, the 
distribution of the different standpoints on childhood vaccina- 
tion was not different among parents of young children and the 
rest of the study population (not shown). Likewise, no difference 
was found in the standpoints toward HPV vaccination between 
parents of adolescent girls and the rest of the population. 

Attitudes toward seasonal flu vaccination among the elderly 
(over 60 y of age) was similar to those of younger people, except 
for a lower tendency to support all target vaccination in the lat- 
ter population (19% for < 60, and 33% for > 60 p < 0.0001). 
Attitudes toward HPV vaccination were similar in males and 
females, except for a somewhat higher tendency to support vac- 
cination among females (41% vs. 37%; p < 0.01) 

Identification of distinct groups in the population, as 
defined by their attitudes regarding five vaccination programs. 
Examination of the attitudes of the entire study population to 
various vaccination programs (Table 1) revealed notable differ- 
ences in the distribution of standpoints regarding compliance 
with the various programs (except for the similarity between 
attitudes toward pandemic and seasonal influenza). Moreover, it 
appears that the tendency to address differently the five vaccina- 
tion programs is manifested by individuals, as well. Only 425 
(21.0%) out of the 2,018 respondents reported the same stand- 
point when addressing all five vaccination programs. 

Carefull examination of the reponse patterns of the 2018 
responders revealed that in addition to the anticipated attitudes 
related to rejection and acceptance and individualism, one could 
identify a varied spectrum of intermediate attitudes. As a con- 
sequence, the study population was divided into seven "attitude 
groups." These groups were defined as: acceptors, judicious- 
acceptors, differentiators, soft-individualists, hard-individualists, 
refuters and indifferent. The actual operational definition of 
these attitude groups, as well as the fraction of the population 
that adhere to these definitions are shown in Table 2. Thus, 21% 
and 18% of the study population can be defined as Acceptors 
or Judicious-acceptors, respectively, based on their tendency to 
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Table 2. Attitude Groups defined by their standpoint on vaccination 



Attitude Group 


Operational definition 


Number 


Percent 


Arrentnrs 


Favor compliance (by all targets group or by targets at risk) with all 5 vaccination programs 


425 


21.0 


Judicious-acceptors 


Favor compliance (by all target or targets at risk) with 3-4 vaccination programs 


363 


18.0 


Differentiators 


Express at least 3 different standpoints toward compliance with vaccination programs 


735 


36.5 


Soft-individualists 


Favor personal-choice in 3 of the vaccination programs 


210 


10.4 


Hard-Individualists 


Favor personal-choice in 4-5 of the vaccination programs 


172 


8.5 


Refuters 


Favor non-compliance with at least 3 vaccination programs 


10 


0, 


Indifferent 


Have not formed opinion on at least 3 vaccination programs 


17 


0.8 


Others 


All other 


86 


4.3 


Total 




2018 


100 



believe in compliance with vaccination when addressing all or 
most programs evaluated. On the other hand, 10.4% and 8.5% 
of the population can be defined as soft-individualist and hard- 
individualists, respectively, since they tend to support (to dif- 
ferent extents) personal choice toward vaccination. In addition, 
more than one-third of the population can be defined as differ- 
entiators. These manifested the tendency to use at least three dif- 
ferent standpoints from four proposed answer options (namely: 
vaccination of all targets, vaccination of targets at risk, vaccina- 
tion by personal choice, no vaccination) when addressing various 
vaccination programs 

Two attitude groups were found to be of negligible propor- 
tions. Indifferent individuals, defined by the fact that they 
had not formed an opinion on at least three vaccination pro- 
grams, constituted only 0.8% of the population, underlying the 
high degree of interest in vaccination. More interestingly, only 
10(0.5%) out of 2018 respondents could be defined as refuters, 
even when a non-stringent definition (favoring non-compliance 
with at least three programs) was used. 

In the further characterization of attitudes toward vaccination 
we have not included in the analysis the Indifferent, the Refuters 
as well as a group of 86 individuals for which the combinations 
of responses did not fit the defined permutations of response pat- 
terns ("others" in Table 2). The five remaining attitude groups 
(acceptors, judicious-acceptors, differentiators, soft-individu- 
alists and hard-individualists) comprise together 94.4% of the 
survey population. 

In order to test the division into five attitude groups, the spe- 
cific standpoints of each one of these group regarding compliance 
with childhood vaccination was examined. This analysis revealed 
that support of the need to vaccinate all children is high among 
acceptors and decreases gradually when moving from acceptors 
to judicious-acceptors, differentiators, soft-individualists and 
hard-individualists (Table 3, first row). In parallel the belief in 
the right of personal choice is high among hard-individualists 
and exhibits agradual decrease as ones moves in the other direc- 
tion, from hard-individualist to soft-individualists to differentia- 
tors and then to acceptors. In addition, the differentiators as a 
group express, as expected, a varied attitude: 63% favor all target 
vaccination, 26% favor personal choice and 9% state that there is 
no need for childhood vaccination. Thus, these observations can 
serve as preliminary confirmation for the operational definitions 



(Table 2) used to categorize the various attitude groups (this can- 
not be used as validation because of the circulatory nature of the 
analysis) . 

The standpoints of different attitude groups regarding 
screening for early detection of colon cancer. To validate the 
division into the five attitude groups, standpoints regarding 
screening for colon cancer by fecal occult blood tests was exam- 
ined. All respondents were asked to state their position on colon 
cancer screening, and were offered three options for response: (a) 
The target population should comply with the test; (b) People 
should act according to personal choice; (c) There is no need to 
comply with the test. 

Analysis of the responses (Table 4) reveals that the catego- 
rization by attitudes to vaccination correlates, in general, with 
attitudes toward the colon cancer screen. Like in the case of 
childhood vaccination, moving from acceptors to individualist 
entails a decreasing gradient in the support of target compli- 
ance from 92% to 42% (P for trend < 0.0001), together with 
an increasing gradient in the support of personal choice, from 
6% to 42%. Notably, the number of people in all groups that 
reject screening altogether is negligible. This again underlines the 
validity of grouping according to attitudes toward vaccination, 
and suggests that this grouping can be extended to attitude evalu- 
ation for other health recommendations 

Identification of differences in the acceptability of various 
vaccination programs. The use of five vaccination protocols in 
parallel to monitor attitude allows one to search for specific dif- 
ferences in public response to individual vaccines. Thus, stand- 
points of the various attitude groups on childhood vaccination, 
travel vaccination, seasonal-influenza vaccination, pandemic- 
influenza vaccination and HPV vaccination were compared 
(Table 3). This comparison revealed two patterns of reactions. 
One pattern characterizes reaction to well-established "accepted 
programs" such as childhood vaccination (Table 3, first two 
rows). The other pattern characterizes reaction to "questionable 
programs" with the controversial pandemic influenza vaccination 
as prototype (Table 3, last three rows). The "accepted programs" 
group includes also travel vaccination, whereas the "questionable 
program" group includes also seasonal flu and HPV vaccinations. 

The main difference between these two patterns is in the 
extent to which belief in personal choice is expressed, by the vari- 
ous attitude groups. Hard-individualists adhere to personal choice 
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Table 3. Standpoints on vaccination among the various attitude groups 



Standpoints on 
Vaccination 


Attitude Groups 


Acceptor 

N=425 

n (%) 


Judicious- 
acceptor N=363 

n (%) 


Differentiator 

N=735 

n (%) 


Soft -individualist 

N=210 

n (%) 


Hard- 

individualist 

N=172 

n (%) 


Childhood Vaccines 




Compliance of targets 


425 (100) 


309 (85.1) 


464 (63.1) 


132 (62.9) 


39 (22.7) 


Personal-choice 


0 (0) 


38 (10.5) 


193 (26.3) 


66 (31.4) 


122 (70.9) 


No compliance 


0 (0) 


0 (0) 


66 (9.0) 


0 (0) 


6 (3.5) 


No Opinion 


0 (0) 


16 (4.4) 


12 (1.6) 


12 (5.7) 


5 (2.9) 


Travel Vaccines 












Compliance of targets 


425 (100) 


330 (91.0) 


551 (75.0) 


150 (71.4) 


48 (27.9) 


Personal-choice 


0 (0) 


23 (6.3) 


126 (17.1) 


54 (25.7) 


122 (70.9) 


No compliance 


0 (0) 


0 (0) 


51 (6.9) 


0 (0) 


0 (0) 


No Opinion 


0 (0) 


10 (2.7) 


7 (1.0) 


6 (2.9) 


2 (1.2) 


Pandemic influenza 












Compliance of targets 


216 f 50 81 


146 f40 21 


72 (9.8) 


14 f6 71 


1 fO 61 


Compliance at risk 


209 (49.2) 


24 (6.6) 


330 (44.9) 


10 f4 71 


5 f2 91 


Personal-choice 


0 (0) 


177 (48.8) 


269 (36.6) 


181 (86.2) 


159 (92.4) 


No compliance 


0 (0) 


0 (0) 


45 (6.1) 


0 (0) 


2 (1.2) 


No Opinion 


0 (0) 


16 (4.4) 


19 (2.6) 


5 (2.4) 


5 (2.9) 


Seasonal influenza 












Compliance of targets 


204 (48.0) 


145 (39.9) 


86 (11.7) 


7 f3 31 


1 fO 61 


Compliance at risk 


221 (52.0) 


27 (7.5) 


321 (43.7) 


10 f4 71 


3 f 1 71 


Personal-choice 


0 (0) 


178 (49.0) 


293 (39.9) 


191 (91.0) 


167 (97.1) 


No compliance 


0 (0) 


0 (0) 


28 (3.8) 


0 (0) 


1 (0.6) 


No Opinion 


0 (0) 


13 (3.6) 


7 (0.9) 


2 (1.0) 


0 (0) 


HPV vaccine 












Compliance of targets 


286 (67.3) 


255 (70.2) 


170 (23.1) 


48 (22.9) 


3 (1.7) 


Compliance at risk 


139 (32.7) 


14 (3.9) 


296 (40.3) 


6 (2.8) 


8 (4.7) 


Personal-choice 


0 (0) 


52 (14.3) 


220 (29.9) 


138 (65.7) 


158 (91.9) 


No compliance 


0 (0) 


0 (0) 


23 (3.1) 


0 (0) 


0 (0) 


No Opinion 


0 (0) 


42 (11.6) 


26 (3.6) 


18 (8.6) 


3 (1.7) 
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Table 4. Standpoints on screening for colon cancer by fecal occult blood tests among the various attitude groups 



Standpoints on 
compliance 


Attitude Groups 


N=425 
n (%) 


Judicious- 
Acceptor N=363 

n (%) 


Differentiator 

N=735 

n (%) 


C.A ft . 

individualist 

N=210 

n (%) 


ndru 

individualist 

N=172 

n (%) 


Compliance of 
targets 


392(92.2) 


307(84.6) 


585 (79.5) 


147 (70.0) 


89 (51.7) 


Compliance by 
-Personal-choice 


25 (5.9) 


41 (11.3) 


128 (17.4) 


57 (27.1) 


72 (41.9) 


No Compliance 


3 (0.7) 


4 (1.1) 


10 (1.5) 


4 (1.9) 


3 (1.7%) 


No Opinion 


5 (1.2) 


11 (3.0) 


12 (1.6) 


2 (1.0) 


8 (4.7%) 



for all vaccines evaluated, yet this adherence differs significantly 
(p < 0.0001) when personal choice for pandemic flu, seasonal flu 
and HPV vaccination (over 90%, p = 0.09) is compared with 
that for childhood and travel vaccines (about 70%). This dif- 
ference becomes more pronounced as one examines the attitude 
of soft-individualists. In the case of "questionable programs," 
personal-choice is favored by 91—65% of the soft-individualists, 
whereas in the case of "accepted programs," personal-choice is 
favored by only 26—31%. Differences can also be observed in the 
response of the judicious-acceptors, among whom only (6-10%) 
believes in personal choice for childhood and travel vaccination, 
yet nearly half believe in personal choice for both influenza vac- 
cination programs. 

Examination of the attitude of the differentiators to the vari- 
ous vaccines reveals a more complex profile. For all five vaccines 
a varied approach is observed, which includes support of compli- 
ance, and of personal choice, as well as of refusal to be vaccinated. 
Interestingly the division between "accepted programs" and 
"questionable programs" is less clear, and differentiators tend to 
address specifically each vaccination program. It should be noted 
however, that whenever the option of vaccination of population 
at risk was presented (pandemic vaccine, seasonal flu and HPV), 
it was favored by a large proportion (> 40%) of this groups. 

It is interesting to note that within the "questionable programs" 
group one can observe a certain hierarchy of acceptance. While 
attitudes to pandemic flu and seasonal flu are very similar, they 
do differ from attitudes to HPV. The support of full compliance 
with flu vaccines is lower than the support of compliance with 
HPV vaccination, and vice versa the support of personal choice 
is higher for flu vaccines than for HPV (for example among soft 
individusts 86.2% support personal choice for pandemic influ- 
enza compared with 65.7% for HPV vaccine; p < 0.0001) . This 
observation is quite interesting and suggests that HPV vaccina- 
tion is gaining a place among the accepted vaccines, and that 
acceptance of seasonal flu vaccination remains questionable. 

Attitude traits to vaccination and vaccine uptake. The 
interrelationships between attitudes toward compliance with 
vaccination and actual vaccine uptake were evaluated for 



two vaccination programs: seasonal influenza and childhood 
vaccination. 

All interviewees were asked to indicate if they had been vacci- 
nated against influenza during the winter of 2010/2011, and com- 
pliance rates were dissected according to attitude groups. High 
uptake was associated with the acceptors and judicious-acceptors 
(42%) and low uptake was associated with hard-individualists 
(12%). Intermediate values were observed for differentiators and 
soft-individualists (22% and 30%, respectively). These observa- 
tions suggest that in general individuals act in accordance with 
their declared attitude. 

However, careful evaluation reveals that the interrelationship 
between attitude and behavior appears to be more complex. For 
acceptors, association between the two could be observed: 48% 
of acceptors declared that everyone should get vaccinated against 
seasonal flu (Table 3) and 42% declared compliance with vac- 
cination. The strength of agreement between attitude and behav- 
ior appears to be moderate with 74% observed agreements and a 
Kappa coefficient of 0.479 (95% C.I 0.39-0.56). In the case of 
hard-individualists only 3% favored compliance by target, while 
97% favored personal choice (Table 3). In practice, as many as 
12% of this sub-population did get vaccinated, suggesting that 
in some cases personal choice was interpreted by the individual 
as willingness to get vaccinated. This is even more pronounced 
among the soft-individualists, among whom 9% favored compli- 
ance, while 30% got vaccinated, suggesting that belief in personal 
choice does not necessarily mean rejection of influenza vaccines. 

Uptake of childhood vaccination was examined by ask- 
ing all parents with children of 5 y of age or less to report on 
the vaccination of their children. Respondents (n = 297) were 
offered three response choices: (a) I have vaccinated my children 
according to the recommended protocol; (b) I have vaccinated 
my children, but did not adhere to the recommended protocol 
(changing schedule, or omitting vaccines); (c) I did not vaccinate 
my children. 

Only four parents (1.3%) did not vaccinate their children 
at all, while the majority (90.3%) fully complied with the 
vaccination protocol. Twenty five parents (8.4%) stated that they 
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Table 5. Multinomial logistic regression analysis of the interrelationship between attitude groups and socio demographic characteristics 





Judicious-acceptors vs. 


Differentiators vs. accep- 


Soft-individualists vs. 


Hard-individualists vs. 




Predictors 


acceptors 


tors OR 


acceptors 


acceptors 






OR (95% C.I.) 


(95% C.I.) 


OR (95% C.I.) 


OR (95% C.I.) 


Age, years 


21-39 


0.92 (0.64-1.33) 


1.37* (1.02-1.86) 


1.22 (0.80-1.88) 


1.56* (1.02-2.43) 




40-59 


1.0 


1.0 


1.0 


1.0 




60+ 


1.09 (0.73-1.62) 


0.67* (0.47-0.95) 


0.97 (0.60-1.58) 


0.56* (0.33-0.97) 




Ethnicity 


Jews 


1.0 


1.0 


1.0 


1.0 




Arabs 


0.49** (0.34-0.70) 


0.34** (0.25-0.46) 


0.14** (0.08-0.27) 


0.08** (0.04-0.18) 




Parenthood 


No 


1.0 


1.0 


1.0 


1.0 




Yes 


0.94 (0.64-1.34) 


1.15 (0.86-1.54) 


1.08 (0.71-1.63) 


1.00 (0.66-1.54) 




Income 


Below average 


0.94 (0.65-1.38) 


1.01 (0.73-1.41) 


1.21 (0.73-2.00) 


1.16(0.70-1.92) 




Average 


1.0 


1.0 


1.0 


1.0 




Above average 


0.62* (0.41-0.94) 


0.74(0.52-1.05) 


1.49 (0.91-2.44) 


0.76(0.45-1.30) 




Non-disclosure 


1.13 (0.66-1.93) 


1.01 (0.62-1.63) 


2.00* (1.06-3.77) 


1.72 (0.91-3.27) 





OR, Odd Ratio; * - p < 0.05; ** - p < 0.0001 



diverted from the recommended protocol. Sixteen out of these 
parents were differentiators and eight others were Individualists. 
This distribution suggests that the tendency to manipulate 
vaccination protocols (the so-called "vaccination hesitancy" 18 ), 
is a manifestation of belief in individualism, and of parents' 
tendency to differentiate between vaccines. 

Attitude traits and socio-demographic characteristics. After 
the five major attitude groups were defined, their socio-demo- 
graphic characteristics were examined. There were no significant 
differences between the groups regarding gender, marital status 
or level of education, and small differences were observed when 
income and parenthood were examined. However, the attitudes 
did differ significantly when Israeli Arabs were compared with 
Israeli Jews. Only 18.7% of Jews were acceptors compared with 
39.9% of Arabs. In contrast 12.6% and 10.5% of Jews were soft 
and hard individualists, respectively, compared with 3.7% and 
2,1% among Arabs (p < 0.0001). Differences were also noted 
when young people (below 40) were compared with those 60 y or 
over. Here, 20.6% and 14.6% of people below 40 were acceptors 
and judicious acceptors, respectively, compared with 24.3% and 
31.6% among people of 60 y or older. In contrast the percentage 
of differentiators in the younger group was 43.7% compared with 
31.6% in the older group (p < 0.0001) 

To determine the actual predictors for belonging to the 
different attitude groups, multibinominal logistic regression 
analysis with age, ethnicity, parenthood and income as predictors 
was performed (Table 5). According to the Pearson and the 
Deviance goodness-of-fit tests (p = 0.20), the model fits the data 
well. The likelihood ratio test was highly significant, indicating 
significant effect of the covariates on response (p < 0.0001). 
Analysis of effects for each predictor separately shows that the most 
significant ones were age (p < 0.0001) and ethnicity (p < 0.0001), 



followed by income (p < 0.01). The covariate of parenthood did 
not have an effect on the attitude trait distribution p = 0. 74). 

The association between Arabs and judicious-acceptors vs. 
the association with acceptors was 0.49 times less than that for 
Jews. Arabs were also 0.14 times less likely than Jews to be soft- 
individualists vs. acceptors. The association between Arabs and 
hard-individualists vs. acceptors was 0.08 times less than that 
Jews. 

Responders who were 21-39 y of age are more are likely to be 
differentiators or hard-individualists over acceptors (OR = 1.37, 
1.56) then respondents aged 40-59. On the other hand, respond- 
ers aged 60 or more are less likely to be differentiators or hard- 
individualists over acceptors (OR = 0.67, 0.56). 

In sum, these observations indicate that acceptance is associ- 
ated with the traditional Arab society, as well as with people of 
older age, individualism and differentiation appears to be associ- 
ated with young age. 

Discussion 

A large number of studies have been dedicated to the evaluation 
of public attitudes to specific vaccines in order to find correlates 
of acceptance and predictors of compliance (for example see ref- 
erences 36-40). In this study we attempted to gain a broader per- 
spective on the attitudes of the public to vaccination in general. 

To this end, the public's standpoints regarding five vaccination 
programs were examined in parallel. The programs were selected 
to represent different approaches to vaccination and underline 
different dilemmas. Childhood vaccination represents a well- 
established and accepted program; HPV vaccination represents 
a novel vaccine targeted to adolescents; Seasonal flu vaccination 
represents a routine program targeted to all ages; A/H1N1 
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vaccine represents a vaccine developed rapidly during an 
emerging epidemic; and travel vaccination is a program directed 
to a specific group of people in specific circumstances. 

The attitude of the public on these five vaccines were evalu- 
ated by surveying a large sample group representative of the 
entire Israeli population. Thus, both parents and non-parents 
were asked about vaccines targeted at children, and travelers 
and non-travelers were asked about travel vaccines. The queries 
were of a general nature, allowing the evaluations of: (a) sup- 
port for vaccine acceptance by the population; (b) beliefs in the 
right of personal-choice (individualism); (c) tendency to express 
a different standpoint on different vaccines (differentiation); c) 
opposition to vaccination. Based on this evaluation six attitude 
groups were defined: acceptors, judicious-acceptors, differentia- 
tors, soft individualists, hard-individualists and refuters. 

Clear opposition to vaccination in general was found to be 
minimal: belief in "no-vaccination" for individual vaccines 
ranged from 1.7% to 4.4%. Previous estimations suggest that 
the percentage of supporters of anti-vaccination is about 3-8%. 41 
The values reported in this study are at the lower end of this 
range, and could be affected by a bias related to social desirability 
among respondents. Even if the values are corrected for this bias 
by a factor of two, they still remain low. This becomes even more 
evident when the consistency in the negative attitude was evalu- 
ated. Only one person out of the 2,018 surveyed expressed rejec- 
tion of all five vaccination programs and only ten respondents 
were against more than three programs. 

Acceptance, on the contrary, appears to be a major, although 
not always dominant, trait in the attitude toward vaccination. 
Acceptance of well-established vaccines was very high, and even 
the acceptance of new, sometimes controversial vaccines, was 
found to be rather high. 

While the observations on vaccine acceptance were quite 
expected and are in agreement with data on vaccination uptake 
in many developed countries, 41,42 the current attempt to evalu- 
ate individualism in attitude toward vaccination yielded new 
insights. Individualism was measured by recording the support of 
vaccination based on the vaccinee's personal choice. Vaccination 
by personal choice was selected quite often by respondents with 
regard to each of the five programs. Moreover, this appeared to 
be the dominant standpoint among a substantial sup-group of 
the study population, which was defined as individualists, and 
divided into soft-individualists and hard-individualists, accord- 
ing to the extent to which they adhered to personal choice. 

When defining individualists one should be careful to distin- 
guish between "true" individualists, who honestly believe in the 
right of each person to control his/hers choices, and those who 
manifest individualism as an expression of anti-establishment 
sentiments, or mild anti-vaccination beliefs. The findings in this 
study do not enable the differentiation of these two options, yet 
we would suggest that "true" individualists would be clustered 
among the soft-individualists, who are more selective about their 
choices, i.e., apply personal choice to certain selected programs 
and not to others. 

The concomitant examination of the public's attitude to five 
different programs allowed for evaluation of an additional aspect 



of the attitudes toward vaccination — that of differentiation 
between various vaccination programs. Differentiation was mon- 
itored by the tendency of individuals to choose three or more dif- 
ferent response options (from the four offered in the query) when 
expressing standpoints on the five vaccination programs evalu- 
ated. More than a third of the survey population can be defined 
as differentiators by this criterion. This suggests that many indi- 
viduals address specific vaccination programs according to their 
merits, and can distance themselves from pre-conceived stands 
on vaccination. 

The tendency to differentiate is not restricted to the group 
defined as differentiators. Differentiation was manifested by the 
entire study group in exhibiting distinct attitudes toward various 
vaccines. In addition to differentiators, also judicious-acceptors 
and soft-individualists addressed differently well-established vac- 
cination programs (childhood and travel vaccines) than ques- 
tionable vaccines (A/H1N1 or HPV vaccines). 

It is interesting to note that that all attitude groups failed to 
differentiate between seasonal influenza vaccination, which has 
been practiced routinely for many years, and A/HlNl-influenza 
vaccination, which was implemented, rather unsuccessfully, dur- 
ing the 2009 pandemics. This may reflect the fact that all flu 
vaccination programs are perceived by the public as questionable, 
based on the perception that the vaccines are not effective and the 
disease is not serious. 43 It should be noted that the evidence that 
the flu vaccines actually protect one of the major target popula- 
tion, (people over 65) is not convincing. 44 

Interestingly, more respondents expressed acceptance 
toward HPV vaccination than toward the two influenza vac- 
cination programs. HPV vaccine is novel and revolutionary in 
many ways: it is the first vaccine directed to cancer prevention, 
it combats a sexually transmitted disease, and it is targeted to 
adolescent girls. 13 It appears that despite the controversy associ- 
ated with HPV vaccination, the Israeli population appears to 
adopt a positive attitude. Formal data on the usage of HPV 
in Israel are not yet available, yet it appears that HPV vacci- 
nation programs are gaining acceptance in certain European 
countries, 12 while coverage in certain communities in the US 
remain low. 17 

Taken together, the observations in this study suggest that 
various groups in the population can be defined by their tendency 
to assume acceptance, individualism or differentiation toward 
vaccination, the two latter being of substantial weight. This 
appears to be a novel observation: to the best of our knowledge, 
previous studies did not focus on individualism and differentia- 
tion in the context of vaccination. It should be noted however 
that the actual behavior of populations in developed countries 
appesar to substantiate our observations. One can note diversity 
in the compliance with different vaccination programs, as well 
as and individualistic attitudes in balancing between risk from 
contagion vs. risk from specific vaccines. 45,46 

The attitude traits identified in this study could not be cor- 
related, in most cases, to specific social profiles, suggesting that 
they reflect genuine and universal traits. However, it is interesting 
to note that younger people tended to exhibit higher degrees of 
individualism and differentiation, whereas Israeli Arabs exhibit 
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higher degrees of acceptance (not related to lower income and 
lower education levels of this population). The age dependent 
attitude could be explained in terms of developmental changes 
in attitudes and perceptions with aging. Alternatively, it could 
be the reflection of changing attitides among more recent age- 
cohorts, born and raised in the social settings of late modernity. 
Our results suggest that Israeli Arabs are more likely than non- 
Arabs to adhere to recommendations for vaccinations. Part of this 
difference could result from higher adherence of Isreali Arabs to 
Social desirability when responding to health related questions, 47 
Nevertheless, evidence suggest that in practice, the compliance 
with childhood vaccination programs in Israel is higher among 
Arabs than among Jews 48 These puzzling observation call for a 
thorough examination that is beyond the scope of the current 
research. However, one could speculate that the traditional and 
conservative lifestyle of the Arab population nurtures to a lesser 
extent individualism and skepticism. One should be cautioned, 
however, against extrapolating from attitudes observed among 
Israeli Arabs to the attitudes of minorities in other countries. 

An additional attitude trait that emerges from this study is 
related to the actual behavior of some of the respondents. About 
8% of the parents reported that they vaccinated their children 
with childhood vaccines, but have deviated from the recom- 
mended protocol. About half of them stated that they modified 
the schedule of vaccination, by delaying administration or by 
increasing intervals between shots. Others indicated that they 
chose not to vaccinate their children with one of the recom- 
mended vaccines (MMR, varicella or rotavirus). Such behavior, 
which has become more prevalent in recent years, has been attrib- 
uted to parental hesitancy. 49 We suggest that this behavior actu- 
ally reflects personal agency, which is linked to differentiation 
and individualism. We suggest that these parents view themselves 
as free agents capable of pursuing the interest of their family. 

Our studies on individualism, differentiation and personal 
agency are based on a survey of the Israeli population, and should 
be analyzed primarily in the context of the Israeli scene. The 
Israeli society is multi-cultural in nature, characterized by widely 
diverse population, with various ethnic, religious, cultural, politi- 
cal and social backgrounds. The Israeli political system is rather 
centralized, originally shaped as an interventionist entity. This 
interventionist attitude is eroding with time, as free market poli- 
cies and neo-liberal concepts are gaining place. This transition 
is also reflected the health systems. State health agencies were 
originally viewed as the major health providers, and were active 
in shaping Israeli society as a "healthy" and "modern." These per- 
ceptions are gradually replaced by more liberal and "laissez-faire" 
attitudes. All this is also true for implementation of the vaccina- 
tion program, which in certain aspects (childhood vaccination) is 
very centralized, yet rather decentralized in others (HPV vaccina- 
tion). It is worth noting that Israeli vaccination programs are on 
par with vaccination programs in most OECD member countries 
both in scope and achievements. 25 

All this suggests that changes and diversities are deeply rooted 
in the Israeli way of life. This could have served as a catalyst for 
the emergence of differentiation and individualism attitude in 
vaccination. One could assume however that the findings of this 



study are generalizable, and could be extended to other developed 
countries, as change and diversity are intrinsic to most modern 
societies. 

Nevertheless, the data related to the attitude of Israeli Arabs 
suggest that generalization should be addressed carefully. Other 
limitations of the study include: 

(1) The study is based on a phone survey — where 62% 
reply while 15% of the population does not have phones. 

(2) The research was conducted in a relatively high-income 
country and would not be applicable in the third world, were 
considerations, attitudes and demands are quite different 50,51 

(3) The survey did not ask questions about negative experi- 
ences with vaccines (e.g., actual /perceived adverse events). 

(4) The survey did not cover items to assess respondents' 
perceptions of disease severity and vulnerability. 

Notwithstanding these limitations, our study points out indi- 
vidualism and differentiation as important motives in the atti- 
tude of individuals toward state-recommended vaccination. This 
is in accordance with the major markers of reflexive modernity. 29 
This social setting underlines reflexive processes, which lead peo- 
ple to manage risks and uncertainty through reasoning, differen- 
tiation, self-steering, reorientation and redirection. 29,31 Modern 
life is characterized by both the possibility and the necessity to 
choose: "we have no choice but to choose who to be and how to 
act". 32 

The findings of this study indicate that this new reality is 
infiltrating the vaccination scene, and may have an increasing 
impact on the interactions between the lay public, vaccination 
experts and decision makers. This should encourage the search 
for a new framework for dialog between all parties involved in 
public vaccination, a dialog that will allow the smooth transition 
to the new era. 

The tendency of the public to evaluate vaccination programs 
through the prisms of differentiation and individualism should 
be taken into consideration in future attempts to promote vacci- 
nation. Public health officials tend to avoid the hierarchical clas- 
sification of vaccines when addressing the public. Our findings 
suggest that this would be unacceptable for a large fraction of 
the population. It appears that people want to exercise prioritiza- 
tion when addressing vaccination, and should be guided in this 
matter by responsible agents. Individualism is in many ways con- 
tradictory to the hallmarks of public health, namely solidarity 
and search for common good. Nevertheless, vaccination experts 
cannot ignore the changing social atmosphere which emphasizes 
individualism. The new dialog on vaccination should therefore 
incorporate some of the prevailing paradigms of medical ethics: 
shared decision making and personalized health programing. 
Attempts should be made for the design of novel health com- 
munication strategies that would accommodate tailor-made vac- 
cination protocols, and thus will fit the expectations of different 
individuals and different sub-groups. 

Materials and Methods 

Study population. This cross-sectional study was based on a 
randomly selected representative sample of the Israeli adult 
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population (aged 21 and over). A probabilistic stratified sampling 
of households was built, based on official statistical areas 
characterized by socio-demographic characteristics. Areas were 
then matched with the computerized list of subscribers to the 
national telephone company, and households were randomly 
chosen. Excluded were fax numbers, disconnected numbers and 
commercial numbers. The proportion of Israeli households with 
landline telephones is about 85%. 52 

The number of households in the target sample was 4,370, 
of theses 1,112 contacts turned out to be abortive (fax numbers, 
disconnected numbers, failure to establish contact following up 
to five trials). Contact was established with 3,258 households. 
Of these, 1,240 did not agreed to take part in the survey. The 
final sample included 2,018 complete questionnaires, yielding 
a response rate of 62%. Only one adult in each household was 
interviewed. 

Data collection. The survey was conducted by telephone dur- 
ing the month of March, 2011 by the Cohen Institute for Public 
Opinion Research at the Tel Aviv University. The telephone 
interviews were conducted in Hebrew, Arabic and Russian. 

All interviewees were asked to respond to a series of questions 
relating to their attitude toward five vaccination programs (see 
below). In parallel interviewees were asked about their attitude 
toward a series of screening tests for early detection of cancer. All 
participants were also asked about their actual compliance with 
flu vaccination, and a selected sub-group (parents of children 
aged 5 y and under), was asked about compliance with child- 
hood vaccination. 

In addition, the questionnaire included data regarding gender, 
age, income, level of education and ethnicity (Jewish or Arab). 
Individuals of Arab ethnicity were defined as those describing 
themselves as Arab Muslims, Arab Christians or Druze. Levels of 
education were assessed by the number of years of schooling, and 
two categories were defined: those completing 12 y of schooling 
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